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In 1910 Dr. J. M. Bell gave in his Geographical Report on the Franz 
Josef Glacier an accurate record of the position of the terminal face 
as it appeared in the years 1908 and 1909. Also Mr R. P. Greville, 
a surveyor on Dr. BelPs staif, selected certain points near the 
ter mi nal face of the glacier as it stood in 1909, and drove strong 
iron pegs into the rock to mark its position. Ali records made 
subsequent to their placement naturally use these as convenient 
points for reference. 

The present author has visited the glacier on various occasions, 
and made observations on the face, the results being published in 
the Transactions of the N.Z. Institute in 1914 and 1921, the former 
based on observations taken by Mr Alee Graham. 

In 1893-4 Messrs Douglas and Harper noted the position of the 
face and left cairns to mark it, and Mr Harper in Volume III of 
the N.Z. Alpine Journal (December, 1926) gives a map showing its 
position as it stood in 1894, as well as the approximate line in 1926. 
I should remark, however, that there is a rock near the north-west 
front fully visible in 1921 and in 1934 which is not shown on the 
map, although it should have been elearly visible in 1926. By the 
kindness of the Chief Surveyor for Westland, I have by me a tracing 
of Douglas’s map made in 1898, with a record of the line as it 
appeared in 1894. 

In the following table I have recorded as far as I can the dis- 
tances of the face from Bell ’s pegs, as measured in 1909, 1912, 1914, 
1921, and 1934, the last measurements being made by myself during 
a visit in February of this year. Included are also Douglas’s obtained 
from his 1898 map and Harper’s own obtained by making measure¬ 
ments on his 1926 map. Records are given in metres, with a plus 
sign if the ice is in front of the peg, and a minus sign if it has 
retreated behind it. 
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Position s of the Terminal Face at Various Times Since 1893-4. 


From Douglas Bell and 

Peg. and Harper. Greville. Alee Graham. Speight. Harper. Speight. 



1893-4. 

1 1909. 

1912. 

| 1914. 

1921. 

1926. 

1934. 


(i) 

(ii) 

(iii) | 

(iii) 




1 

— 198 I 

— 1 


—484 

—279 

—533 

—282 

2 

0 

—9 


—66 




3 

+io 

0 

—15 

—37 

— 160 

— 110 

—71 

4 

+ 120 

—21 

-23 

— 58 

—100 

—39 

—53 

5 

+ 10 

— 18 

—82 1 

— 107 

— 160* 

—171 

—128 

0 

—15 

—5 

—80 

—98 

—283* 

—302 

— 191 

7 

+90 

—2 

— 14 | 

—24 

—456 

—262 

—262 


* Appvoximately. 


(i) These results are obtained by measurements of Douglas^ map of 1898. 

(ii) Bell and Greville also located the terminal face in 1908, and a com- 
parison shows that by 1909 it had advanced slightly at nearly every 
point on the line. 

(iii) The figures in these columns were obtained by the kindness of Mr 
Alee Graham, and were recorded by myself in 1914. 

A conspectus of these results indicates that the glacier probably 
reached a maximum in 1893-4, although at some points it was further 
forward in 1909, and it must be remembered that a photograph taken 
in 1867, and examined by Mr Harper, indicated that it was then 
from 80 to 100 yards further forward stili (Pioneer Work in the 
Alps of New Zealand , 1896, p. 306). The records of 1912, 1914, 
and 1921 show retreat almost ali along the line. In 1926 there was 
a probable advance, and in 1934 the front as a whole was further 
down the valley than in 1926. The large numbers assigned generally 
to the distances of Pegs Nos. 1 and 7, which are placed on the 
bounding walls of the glacier, are due to the outlet of the river 
being at the side where the large figures are recorded, or due to 
the river having but recently left that side. 

In order to furnish some idea of the present position of the 
terminal face, the state in front of each peg will be taken in turn, 
and as the site of these pegs is somewhat difficult to determine at 
present owing to the growth of scrub, etc., some note will be made 
of their true location so that subsequent observers may be able to 
find them readily. 

No. 1.—This is close to the end of the formed track to the glacier, 
but just covered up at present by “ riverbed ” moraine. 

The glacier is back at this point, and abuts against the valley 
side 280 metres away from the approximate position of this peg. 
The side of the glacier is for the greater part of the distance about 
60 metres from the valley wall. The bearing of the face is first 
347°, and then it changes to 26° and continues to the side of Wilson 
Rock, over which moraine is being pushed so that the plants estab- 
lished on it since 1921 are being destroyed. Only a small part of 
the solid rock, viz., that at its N.W. corner, is now visible under the 
mask of moraine and the ice behind it. The ice front at this spot 
is oriented N.E.-S.W. 
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It may be appropriate to mention here that the material on 
the front of the glacier is rounded river gravel, almost entirely of 
schist, and not true moraine, which is of greywacke with an occasional 
fragment of slate. The “ river-bed ” moraine is pushed before the 
advancing ice and raised at the same time, so that it covers the front 
of the glacier to a breadth of from 20 to 40 metres, forming a belt 
parallel to the ice-front. The moraine covering Peg No. 1 is of this 
material. 

No. 2.—This is on the Western end of Harper Rock, but from 
the form of the present terminal face it was of little value for the 
pnrpose of meastirement. It might be noted that in 1893-4 the ice 
a little to the west of the peg was slightly fnrther forward than the 
peg itself. 

No. 3.—This is on the top of Harper Rock, near the edge of the 
Southern cliff face, and almost at the corner of the rock. There 
have been recent heavy falis from the face just below it, and if they 
continue the peg will soon be displaced. 

From the peg, the face of the glacier covered with debris is 
distant 71 metres on a bearing of 188°. Just west of this point lies 
Wilson Rock, which was uneovered at my last visit. The ice is 
pushing river-bed moraine over this, and destroying the plants and 
shrubs which had become established. At the present time only a 
few square yards of solid rock show under this cover, and from the 
general evidence it promises to be completely covered at an early 
date. 

To the east of this the face of the ice is slightly retired, while 
opposite the end of the unnamed rock to the east of Harper Rock, 
now known as Teichelmann Rock, there is a pool of water from 
which a small stream discharges. The ice is now 16 metres from 
the eastern end of this rock on a S.S.W. bearing. 

No. 4.—This is on Park Rock, on the high point immediately 
overlooking the low ground in the direction of Strauchon Rock. 
The form of the rock is different from that shown on BelPs map, 
since to the north it was then partly covered by ice, which crowded 
over a lower shelf now exposed. 

To the south of the peg and distant 53 metres from it, ice oecurs 
covered with debris, most of which is schist and of river-bed origin. 
This has been pushed forward in front of the ice for nearly 20 
metres, and has been shaped into ridges, some of which are over- 
riding the vegetation growing on the rock and on its old covering 
of debris. At this point the ice is level with the summit of the 
rock, though distant from it, and it is covered with a thin veneer 
of true moraine consisting of greywacke and occasional slate. 

Apart from the gullies worn on the margins of the glacier, the 
ice at this point is farther back than at any other point in the face, 
and it seems to have retreated since Harper made his observations 
in 1926. 

No. 5.—This is near the south end of Strauchon Rock and about 
10 metres above the river-bed. 
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The face of this glacier is about 128 metres from this peg. It 
is fringed with moraine, and has its front covered with river-bed 
material. The ice at this point shows an overthrusting of the upper 
layers, the angles of the thrust planes being nsually about 15° from 
the horizontal, but at times they are greater and again lower. In 
this part the ice comes forward to just beyond the line between 
Pegs 4 and 7. 

No. 6.—This is about 4 metres above the river-bed on Barron 
Rock. Between it and the terminal face lies the main stream of 
the Waiho. In the direction of Peg 7 lies Outlet Rock. This is 
in a slightly different position from that recorded in Harper’s paper. 
It is said to have been uncovered for 10 yards when seen originally. 
The rock itself is 20 metres long and 12 wide, with an extension 
to the south under the river-bed of 20 metres, where another small 
outcrop shows. 

No. 7.—This is on the eastern front of the glacier about 60 metres 
above the river on a rock generally known as the Gallery Rock, from 
the gallery which once passed round it and was destroyed in the 
1908 advance at this part of the front. 

As the main stream issues from a cave on this side of the 
glacier, the terminal face is distant 262 metres from the peg. Purther 
up the glacier at Roberts Point the ice is crowding over the solid 
rock, and below this point, at Rope Creek, there is a fringe of bare 
rock at the side, and even this at present shows signs of being over- 
ridden, while lower down stili, near the outflow of the river, the 
ice is right against the rock wall. 

A general survey of the whole face shows that it is further 
forward than it was in 1921, and apart from the eastern margin 
and Park Rock it is further forward than it was when Harper 
observed it in 1926. The record of 1921 was obtained when it was 
near the minimum position. This was noted then as probably being 
the case, since there was evidence of an advancing wave of ice 
further up the glacier, as is the case at the present time, for ice is 
now crowding over Roberts Point on the east and over Cape Defiance 
on the west side of the glacier. 

I have photographs taken in 1927 and 1928, kindly lent by 
Mr G. E. Mannering, also photographs taken in 1929, kindly lent 
by Mr J. Mitchell, all of which show that Wilson Rock was hardly 
as much covered as at present, for the vegetation growing on it 
shows more in these pictures than it does now. In 1929, however, 
the ice was much higher behind this rock, and the same holds good 
for Park Rock. Upstream from the latter the ice was further 
forward in 1928, whereas the 1929 picture shows a distinet advance 
nortli-east of the rock and that the shelf below the peg was then 
partly covered, whereas it is bare now. This implies a present slight 
recession at this point. Mr Peter Graham, of the Pranz Josef Glacier 
Hotel, says that an advance set in about four years ago, but that 
there are always slight oscillations of the face during a general 
forward movement. 
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Before leaving consideration of this glacier, one or two features 
apart from the condition of the face may be referred to. The first 
concerns the presence of the line of rocks, such as Sentinel Rock, 
Harper Rock, Park Rock, etc., which form such upstanding objects 
in the floor of the valley below the ice. They are eertainly roches 
moutonnees, but the face against which the glacier impinged shows 
very few of the characters which belong to the scour side of such 
rocks, though they are eertainly striated. The upstream faces of 
Sentinel Rock, Harper Rock, Teichelmann Rock, Park Rock, and the 
steep rock face where the gallery was once situated are in rough 
alignment on a bearing of 130°, and there is a crush belt to the 
south of the Gallery Rock at a slight angle from the same line 
and extending up the eastern wall of the main valley. Faulting, 
with an upthrow to the north, will explain the latter feature, and, 
incidentally, that of the upstanding rocks in the floor of the valley. 
Also the general absence of abrasion on these rocks, and speeially 
on the Southern face of Gallery Rock, indicates that they had not 
been subjected to glaciation for an extended period as upstanding 
rocks, and eertainly had not, in such a form, experienced the glacia¬ 
tion at its maximum. Therefore faulting probably took place after 
the glacial period had commenced and before it had ended. This 
contention is supported by the recession of the glaciated walls of 
the valley above Gallery Rock as compared with the walls at the 
rock and further down the valley. One would have expected the 
surfaces to be continuous, and it is not so. It is possible, too, that 
other breaks in the valley walls, higher up, may be due to a similar 
cause, and the ice falis below Roberts Point may be attributed to 
the ice over-riding a barrier due to upfaulting to the north. 

Another point illustrated by these glaciated valley walls is the 
supposed indication of a former level of the ice as deduced from 
the change in the nature of the vegetation up the mountain side 
above the ice. There is a lower belt where the trees are stunted, 
and an upper belt where they are larger, and it is usually assumed 
that the difference is due to the more recent abandonment of the 
lower levels by the ice. Mr J. Mitchell, one of the guides at the 
glacier and a keen observer of natural history, has mentioned to 
me that the large trees correspond to a belt of crushed rock, pro¬ 
bably due to the over-thrusting of the schist by the greywacke, 
the movement being from the east, and that the difference in growth 
of the trees may be due to the difference in the nature of the ground 
on which the trees have been established, the lower part being solid 
inhospitable schist, and the top the more kindly broken greywacke. 
If the divergence in the character of the vegetation is really due 
to delayed evacuation of the lower levels by the ice as compared 
with the upper levels, then the lower belt of stunted trees extending 
along the valley walls should rise as steeply as the valley gradient, 
if not more steeply, and it does not do so. This is in favour of 
Mr MitchelPs contention, but the point needs further investigation. 

Advantage was taken of this last visit to the Franz Josef to 
make an examination of the terminal face of the Fox Glacier, which 
lies in a sub-parallel valley 15 miles to the west. I had not seen 
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this glacier since 1905, wken the terminal face was so indefinite 
tliat one could hardly teli where the river-bed ended and the 
moraine-covered ice began. At the present time the glacier has 
moved forward and shows features similar to those of the Franz 
Josef. River-bed material has been lifted up and pushed forward 
along its front, and in one case the ice has lifted this material with 
the trees on it stili growing in position. The forward movement of 
the ice is indicated also by the movement of the upper layers over 
the lower layers along thrust planes. Behind the belt of river-bed 
moraine lies the true moraine, formed chiefly of angular greywacke 
rocks like those of the Franz Josef, bnt there is more of this in the 
case of the Fox, since a large fall occnrred about three years ago 
from the end of PaSschendaele Ridge, about two miles up the glacier, 
and this has made its appearance at the terminal face. There is 
another considerable fall of rock lower down the glacier on the 
eastern side. The greywacke forms a capping on the schist, and 
readily breaks away when the latter rock fails. 

The stream issuing from the glacier lies almost entirely on the 
Western side, and it comes from a large cave as a full-bodied river 
close to the margin of Cone Rock, a picturesque ice-scoured mass 
occupying a sub-central position in the valley, although at the present 
time no ice flows on its western side. The stream issues just opposite 
one of the cairns plaeed by the late Charles Douglas. I have been 
enabled to locate this through the kindness of the Chief Surveyor 
for Westland, who supplied me with a tracing of one of Douglas^ 
tnaps filed in the office of the Lands and Survey Department. “ On 
April 25th, 1894, at a bearing of 355 mag., the ice was 37 yards 
distant 99 (A. P. Harper, loc. cit., p. 330). From the vantage point 
furnished by this cairn the following sequence can be seen in the 
Western edge of the ice:— 

1. Moraine, covered in places with vegetation and lifted by ice, 
with one or two ridges of moraine pushed forward or earried 
forward by the ice. 

2. Main ice of the glacier, as exposed at the actual outlet of the 
river, a section through this from the top showing the 
following:— 

(iv) Moraine, composed of angular greywacke fragments. 

(iii) Ice. 

(ii) Wedge of moraine, over which ice is being pushed. 

(i) Ice. 

Here follows the river, and the ice (i) is apparently the same 
as that marked 1 above, though there may be other layers pushed 
forward between this and the terminal face further downstream in 
the middle of the valley, obscured by the coating of river-bed moraine. 
This suggests that sometimes a section in an old glacier deposit 
may be delusive, when moraine rests on gravel, and this in turn 
rests on tillite. It may not indicate two periods of advanee with 
an intervening retreat, since the whole section may belong to the same 
phase. 
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Judging from the map kindly furnished me by the Lands 
Department, the present position of the terminal face is not as far 
advanced by about 100 metres as compared with its position as 
observed by Douglas in 1893-4. However, in front of the present 
face, nearly up to Douglas’s recorded position, there are sink holes, 
one over 20 metres in diameter and 3 metres deep, which indicate 
that the ice has recently been under the river-bed or is actually under 
it now about 50 metres further down the valley. The whole attitude 
of the present terminal indicates that the glacier is at present 
advancing, though behind the face there are holes of considerable 
size, with streams issuing from them and running under the ice, 
which may herald an impending retreat. 

A comparison of the records of the two glaciers suggests that 
the advanee as well as the retreat is contemporaneous, seeing that 
Douglas’s record of 1894 shows that both were well advanced. There 
Is, however, the old photograph of the terminal face of the Franz 
Josef taken in 1867, which, according to Harper (loc. cit., p. 306), 
shows the terminal face from 80-100 yards further down the valley 
than it was in 1894, so that even in 1894 it may have been actually 
retreating. There are no data from the Fox to show any corres- 
pondence on the part of this glacier with the advanee in 1908-9. 
A t. the present time the condition of the face in both cases is similar. 
but the Franz Josef probably will advanee in the near future, 
whereas the condition of the Fox implies retreat. Much more detailed 
observation is necessary before correspondence in behaviour can be 
definitely established or disproved. 

Addendum. 

Note. —During the year 1932 Mr H. L. Hume, B.E., of the 
Public Works Department made a number of observationss on the 
rate of flow of the Fox Glacier, and he has kindly placed them at 
my disposal. They are reproduced as follows:— 


Analybis of Obsebvations of the Flow of the Fox Glacier, South West- 
land, New Zealand, along a line approximately 60 chains (1ZOO 
metres) from the Terminal Face in 1932. 


Ali distanees in metres. 



Number of 

Station. 

Distance of 

Station from 
edge of bank. 

Period of 
Observation, 1932. 

W2 

>> 

e3 

«k-. 

c 

c 

fc 

Total movement 
for period. 

Average movement 
per day for each 
period. 

Average movement 
per day over 

57 days. 

1 

65.6 m. 

9tli Oct. to 30th Oct. 
30tli Oct. to 6th Dec. 

21 

36 

4.03 

6.62 

.21 

.18 

.1H 

2 

119.5 m. 

9th Oct. to 30th Oct. 
30tli Oct. to 6tli Dec. ] 

21 
i 36 

— 

.30 

.25 

.27 

3 

196 m. 

9th Oct. to 3Gth Oct. 

30tli Oct. to 6tli De°. 

21 

36 j 

— 

.44 

.34 

.375 

4 

248.4 m. 

9th Oct. to 30th Oct. 
30th Oct. to Gth Dec. 

21 

36 

msm 

.488 

.50 

.49 

5 

296.3 m. 

9th Oct. to 30th Oct. ■ 21 

30th Oct. to 6th Dec. 1 30 


.537 

.543 

.54 
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This resuit indicates a somewhat low rate of speed, but it is 
possible that it may be explained by the line of stations being taken 
across a somewhat flat reach of the glacier. Mr Hume has kindly 
offered to continue his observations and also to keep records of the 
position of the terminal face, and other features of interest in 
connection with the Fox Glacier. 



Trans. Royal Society of N.Z., Vol. G4. 


Plate 5G 



View from Peg 1 looking soutli, sliowing tke retreat of tlie face froin valley wall 
Wilson Rock is almost visible on extreme left of picture. 


Face p. 322 




Trans. Royal Society of N.Z., Vol. 64. 


Plate 57 



View from Park Roek looking west. Wilson Rock lies under the debris-covered slope in 
the middle; srnall pool at bottom of slope on rigbt. Peg 1 is just where the track last 

shows. 







From Park Rock, looking east toward Gallery Rock. The thrust planes show in the ice. The edge of the cliff 

beyond the river probably follows a fault line. 


Tbans. Royal Society of N.Z., Vol. 64. Plate 58 





Eastern side of tlie glacier, view taken on Outlet Rock. Gallery Roek is on the left. Overthrustiiig of upper lavers of ice shown 

in the middle. 


Trans. Royal Society of N.Z., Vol. 64. Plate 59 




From near river level, just above Gallery Rock, looking west across the main outflow. 


Trans. Royal Society of N.Z., Vol. f>4. Plate 60 




Terminal face of the Fox Glacier taken from Cairn B on Cone Rock. Aecording to Douglas and Harper tlie ice was only 37 feet 
away from this spot in 1893-4. Ice reaches right down to the point in the river, for at that place it lies under debris witli growing 
shrubs, and the river waslies an actual ice face. Most of the debris showing is true moraine, but there is an admixture of river-bed 

material, and in some places this is inter-stratified with the ice. 


Trans. Royal Society of N.Z., Vol. 04. Plate 61 






Follow pl. 61 


Map of lower part of tlie glacier, sltowing position of terminal face at various times. 
















